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ABSTRACT 
 
Noise pollution because of physiological and 
psychological effects on human is one of the 
importance environmental pollutants. The most 
important sources of this pollution are transportation 
and car traffic. The present study was implemented 
with an overall goal of assessment of noise pollution 
from traffic in Ahvaz, Iran in 2012. In this 
descriptive study, 7 roads of the main routes of 
Ahvaz which have high density of traffic are selected 
and 134 measuring stations were chosen. At 
measuring stations, 4 days of week, three time 
period, and 1523 measurements were recorded 
totally. Each measurement was recorded for 30 
minutes. After transferring data to computer, SPSS 
and Excel software were applied for statistical 
analysis; also T-test and ANOVA were used for 
statistical tests. According to result this study the 
average of equivalent sound pressure level in all 
stations is equal to 76.28 ± 3.12 dB. There was a 
statistically significant difference between the mean 
values of equivalent sound pressure level on 
different roads, different weekdays and various 
daytimes (P<0.05). According to the results, it was 
found that Ahvaz has a higher noise pollution in 
comparison with outdoor permissible limit standard 
in Iran. So, it should seriously be taken into 
consideration in order to control noise and prevent 
the effects.  
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INTRODUCTION 
 
Developing industrial cities and tendency to 
live in large cities have caused people in 
metropolises face a number of problems [1-4]. 
Among the problems that can endanger human 
serenity and health is noise pollution [5-7].  
According result different studies number of 
person’s exposure to railway, aircraft and industry 
noise affects are 16, 4 and 1 million persons [5-7]. 
Exposure to road traffic noise can be cusses 
numerous adverse health endpoints [8-13]. The main 
sources of noise pollution are traffic and 
transportation [14-16]. The capital of Khuzestan 
province with a population of 1.2 million persons 
and area of 140 square kilometers is Ahvaz city [17-
20]. Significant urban and industrial developments 
and the growth of universities have increased 
transportation on roads and routes so that the total 
number of vehicles (including bicycles, motorcycles, 
talkies, cars, trucks, heavy vehicles, etc.) is over 
336710, which caused different kinds of pollution 
especially noise pollution in different parts of the 
city [21]. In megacities at developed country one of 
most important major source of community noise, 
especially near a highways is the road traffic. Result 
of several studies demonstrated the impact of this 
highway and road nuisance [22,23]. In the Gomez 
article, noise pollutions from traffic were discussed 
as a factor of society health level reduction [24]. 
Also, in another study in Zanjan, Iran L10, L50, L90, 
SPL and NPL indexes are evaluated and showed a 
noise level above the standard in different parts of 
the city [25]. Another study by Rahmani et al. in 
2011 evaluated noise level and developed two noise 
determinations, which showed noise level above
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FIGURE 1 
Mapping of Ahvaz with location of measuring stations 
 
standard in Iran [26]. In another study, Lee and et al, 
evaluated the model road traffic noise levels and 
estimate the human exposure at 25 districts in the 
metropolitan Seoul, Republic of Korea [27]. Pichai 
analyzed and assessed the effect of traffic noise at 
motorway in newly expanded Bangkok-Chonburi 
[28]. Another study to evaluate noise levels in Jordan 
showed that influential factors on noise levels are 
traffic density, speed, honking, and number of lines, 
line widths, road slope and pavement [29]. 
Gundoghu et al showed that the average and 
maximum day noise level in Erzurum, Turkey was 
above standard [30]. The results of a study modeling 
of Road traffic noise in Brazil in 2003 indicated that 
people who live or work nearby these roads, 
experience above standard noise levels [31]. Also the 
result of a study conducted by Ali and Tamura in 
Cairo, Egypt, showed above the standard noise level 
[32]. One cross-sectional study has found a higher 
but non-significant prevalence of hypertension 
among male workers exposed to noise levels at 
frequencies of 2000, 4000 and 8000 Hz [33]. 
The main purpose of this study was the 
evaluation of noise pollution from the traffic of 
Ahvaz, Iran during the year 2012 and comparing the 
results with standards.  
 
 
MATERIALS AND METHODS 
 
Study population and exposure assessment. 
The descriptive study assessed noise index on 7 city 
roads (Pasdaran and Ayatollah – Behbahani, 
Enghelab, shahid–Chamran and Golestan, Shariati 
and Azadegan) in 134 given stations in summer 
2012. Squares, intersections and spots between them 
on these roads were under study [34-36]. 
Measurements were done in 4 days (Sat, Tues, 
Thurs, Fri) representing workdays and weekends 
[34]. According Environmental Protection Agency 
(EPA), samples were mostly gathered at rush hours 
based on investigations, 7-8 AM, 12-13 PM and 8-9 
PM. [37,38]. Noise levels were determined by 
CEL/450 scales which are accurate and made based 
on international standards. This device has various 
models and many applications, so it can measure 
several variables [25]. The scale was calibrated 
before use and when it was stopped, protective foam 
was used to control air effect on the microphone 
[39,40]. Measuring was done without catching 
people, pedestramts, drivers, shop keepers or 
landowner’s attention. The scale was set at the height 
of 1.6m, in the position dB fast and sampling was 
done in 30 minutes [41-43]. All measurements were 
done on both sides of the roads [42,43]. The studied 
indexes are as follows; Leq (Sound pressure Level), 
Lmax (Maximum sound Pressure Level), Lmin 
(Minimum sound Pressure Level) [39]. 
 
Statistical Analysis. In the present study, we 
used descriptive statistics (frequency, mean, and 
standard deviation for each variable). The data were 
analyzed by Excel, SPSS, ANOVA and T- test. 
 
 
RESULTS AND DISCUSSION 
 
The results showed that the average of 
equivalent sound level (Leq) in all stations was 
76.28± 3.08 dB, which was higher than the 
environmental standard in EPA and Iran (65dB) 
[44]. Also in all studied roads, days and time periods, 
noise level was above the standard. The minimum 
and maximum sound pressure Levels were 
76.28±3.18 and 68.93±3.36 respectively. Pasdaran 
and Behbahani Highways with 73.65±6.20 and 
73.09±4.20, and Shahid–chamran and Azadegan 
highways with 71.83±2.05 and 71.21±6.43 showed 
the highest and lowest average equivalent sound 
pressure levels, respectively. Tables 1-2 and Figure 
2 show noise pollution parameters of the present 
study.  
Also by ANOVA and T-test, there was a 
considerable difference between the average of 
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equivalent sound level at different roads, days, and 
time periods, on Friday and other days of the week 
(P<0.05). But at different stations (on squares, 
intersections and interval spots) no significant 
difference was observed between Leq.  
 
TABLE 1 
The results of measured sound parameters in 
Ahvaz, Iran. (2012) 
  Parameter 
 Value 
Lmax Lmin Leq 
Min 69.12 57.25 61.21 
Max 95.46 80.62 91.35 
Average 84.32 68.93 76.28  
   
TABLE 2 
The average of noise pollution parameters for 
the studied times in Ahvaz, Iran (2012) 
Parameter 
Hours 
Lmax Lmin Leq 
6-8 A.M 83.19 83.19 72.09 
12-13 P.M 83.11 83.11 72.44 
8-9 P.M 84.02 84.02 73.34 
 
 
 
FIGURE 2 
The average of Equivalent Sound Pressure Level 
in the studied roads 
 
The results showed that the average of 
equivalent sound level at all stations was above 
standard (65dB). Some studies reported similar 
equivalent levels for traffic noise range. According 
to report of Babisch in 2014 there was a significant 
relationship between coronary heart diseases and 
road traffic noise. They demonstrated that per 
increase of the weighted day-night noise level L DN 
of 10 dB (A) can be increase of the relative risk of 
1.08 (95% confidence interval: 1.04, 1.13) [44].  
Golmahammadi (2005-2006) reported that the value 
for Hamadan, Iran, in all stations to be 69.04±4.25 
(dB) [45]. Motallebi Kashani et al in Kashan, Iran, 
(2000- 2001) reported that the crowded spots 
hospital rooms, and residential – industrial areas 
were 76.7, 65.6, 56.7, 58.7 dB respectively [46]. 
Belojevic et al. (1977) reported that the noise level 
in crowded areas of downtown in Belgrad was above 
65 dB (daytime equivalent level 76.5 and the night 
were 64.5 dB) [47]. A study conducted in Messina, 
Italy showed Leq above 75 dB [48]. Another study 
reported the traffic noise level in more than 60 
crowded areas in 8 cities of Nigeria by momentary 
sampling 24 hrs. Equivalent sound level and 
Maximum environmental sound levels were 84.6 
and 1.5 dB in Net A respectively. High maximum 
environmental sound level was considered, pertain 
to cultural factors, including big African horns by 
motorcycles [49]. Alizadeh et al reported the average 
sound pressure indexes (L10 – L50, L90 , LD) in 
measuring stations in Sarri, Iran, above standard 
(65dB) [50]. The considerable difference between 
the average equivalent sound level at different roads, 
days, time periods, on Friday and other days of the 
week (P<0.05), owing to the passing vehicles load 
and their speed mainly. Naddafi and Golmohammadi 
reported the same results [39,45]. Noise pollution in 
big cities is still a matter of serious social concern; 
some of whose causes could be construction and 
traffic engineering ones. According to the results, 
Noise pollution in Ahvaz, Iran is due to the old urban 
residential area traffic issues significantly.  
 
 
CONCLUSION 
 
According to the results, it was found that 
Ahvaz has a higher noise pollution in comparison 
with outdoor permissible limit standard in Iran. So 
noise pollution is a matter of serious concern and 
causes need to be studied. Traffic management 
reforms, using noise controllers, making one way 
streets, planting on sides of the roads to absorb the 
noise, locating commercial centers out of residential 
areas, discarding old vehicles, removing bumps, 
using high speed reducers such as traffic sings, speed 
limits and speed bumps on lowly traveled streets in 
order to reduce noise pollution in different areas of 
the city seems to be necessary. 
 
 
ACKNOWLEDGEMENT 
The authors would take to thank the Azma 
jonob company for their technical support and 
providing the facilities.  
 
Conflict of Interests. Authors have no conflict 
of interests. 
 
Authors Contributions. Study concept, design 
and critical revision of the manuscript for important 
intellectual content: Mohammad Javad Mohammadi, 
Sahar Geravandi, Esmail Charkhloo, Afshin 
Takdastan, Ahmad Reza Yari, Mohammad 
Mahboubi, Ghollam Abas Shirali, Sina 
Dobaradaran, Somayeh Rahimi, Mehdi Vosoughi, 
Rashin Alizadeh, drafting of the manuscript and 
advisor. Drafting of the manuscript and advisor; 
doing experiments Parviz Javanmardi. 
 
Financial Disclosure. We have no financial 
© by PSP Volume 26 – No. 4/2017 pages 2747-2752   Fresenius Environmental Bulletin 
2750 
 
 
interests related to the material in the manuscript. 
 
Funding/Support. This work was financially 
supported by Ahvaz Jundishapur University of 
Medical Sciences. 
 
 
REFERENCES  
 
[1] Davar H, Taghavirad SS, Mohammadi MJ 
(2014) The investigation of effects of silica on 
the environment and prevention of release of the 
silica particles with simulation of gas-solid flow 
in a gas cyclone Research Journal of Chemistry 
and Environment 18 (11):28-30 
[2] Dobaradaran S, Geravandi S, Goudarzi G, Idani 
E, Salmanzadeh S, Soltani F, Yari AR, 
Mohammadi MJ (2016) Determination of 
Cardiovascular and Respiratory Diseases 
Caused by PM10 Exposure in Bushehr, 2013. 
Journal of Mazandaran University of Medical 
Sciences 26 (139):42-52 
[3] Goudarzi G, Geravandi S, Idani E, Hosseini SA, 
Baneshi MM, Yari AR, Vosoughi M, 
Dobaradaran S, Shirali S, Marzooni MB (2016) 
An evaluation of hospital admission respiratory 
disease attributed to sulfur dioxide ambient 
concentration in Ahvaz from 2011 through 
2013. Environmental Science and Pollution 
Research 23 (21):22001-22007 
[4] Khaefi M, Goudarzi G, Yari AR, Geravandi S, 
Dobaradaran S, Idani E, Javanmardi P, Youesfi 
F, Hashemzadeh B, Shahriari A, Javad MM 
(2016) An association between ambient 
pollutants and hospital admitted respiratory 
cases in Ahvaz, Iran. Fresen. Environ. Bull. 25 
(10):3955-3961 
[5] Röösli M (2013) [Health effects of 
environmental noise exposure]. Therapeutische 
Umschau Revue therapeutique 70 (12):720-724 
[6] Sørensen M, Lühdorf P, Ketzel M, Andersen ZJ, 
Tjønneland A, Overvad K, Raaschou-Nielsen O 
(2014) Combined effects of road traffic noise 
and ambient air pollution in relation to risk for 
stroke? Environmental research 133:49-55 
[7] Sarnat JA, Golan R, Greenwald R, Raysoni AU, 
Kewada P, Winquist A, Sarnat SE, Flanders 
WD, Mirabelli MC, Zora JE (2014) Exposure to 
traffic pollution, acute inflammation and 
autonomic response in a panel of car 
commuters. Environmental research 133:66-76 
[8] Chang T-Y, Beelen R, Li S-F, Chen T-I, Lin Y-
J, Bao B-Y, Liu C-S (2014) Road traffic noise 
frequency and prevalent hypertension in 
Taichung, Taiwan: a cross-sectional study. 
Environmental Health 13 (1):1 
[9] Sørensen M, Andersen ZJ, Nordsborg RB, 
Jensen SS, Lillelund KG, Beelen R, Schmidt 
EB, Tjønneland A, Overvad K, Raaschou-
Nielsen O (2012) Road traffic noise and incident 
myocardial infarction: a prospective cohort 
study. PLoS One 7 (6):e39283 
[10] Selander J, Bluhm G, Nilsson M, Hallqvist J, 
Theorell T, Willix P, Pershagen G (2013) Joint 
effects of job strain and road-traffic and 
occupational noise on myocardial infarction. 
Scandinavian journal of work, environment & 
health:195-203 
[11] Bluhm GL, Berglind N, Nordling E, Rosenlund 
M (2007) Road traffic noise and hypertension. 
Occupational and environmental medicine 64 
(2):122-126 
[12] Van Kempen E, Babisch W (2012) The 
quantitative relationship between road traffic 
noise and hypertension: a meta-analysis. Journal 
of hypertension 30 (6):1075-1086 
[13] Barregard L, Bonde E, Öhrström E (2009) Risk 
of hypertension from exposure to road traffic 
noise in a population-based sample. Occupa-
tional and environmental medicine 66 (6):410-
415 
[14] Bodin T, Albin M, Ardö J, Stroh E, Östergren 
P-O, Björk J (2009) Road traffic noise and 
hypertension: results from a cross-sectional 
public health survey in southern Sweden. 
Environmental Health 8 (1):1 
[15] Chang T-Y, Liu C-S, Bao B-Y, Li S-F, Chen T-
I, Lin Y-J (2011) Characterization of road traffic 
noise exposure and prevalence of hypertension 
in central Taiwan. Science of the total 
environment 409 (6):1053-1057 
[16] Istamto T, Houthuijs D, Lebret E (2014) Multi-
country willingness to pay study on road-traffic 
environmental health effects: are people willing 
and able to provide a number? Environmental 
Health 13 (1):1 
[17] Geravandi S, Goudarzi GR, Vousoghi Niri M, 
Mohammadi Mj, Saeidimehr S, Geravandi S 
(2015) Estimation of the cardiovascular and 
respiratory mortality rate resulted from 
exposure to sulfur dioxide pollutant in ahvaz. 
Journal of Environmental Studies 41 (2):341-
350 
[18] Goudarzi G, Geravandi S, Foruozandeh H, 
Babaei AA, Alavi N, Niri MV, Khodayar MJ, 
Salmanzadeh S, Mohammadi MJ (2015) 
Cardiovascular and respiratory mortality 
attributed to ground-level ozone in Ahvaz, Iran. 
Environmental monitoring and assessment 187 
(8):1-9 
[19] Neisi A, Goudarzi G, Akbar Babaei A, 
Vosoughi M, Hashemzadeh H, Naimabadi A, 
Mohammadi MJ, Hashemzadeh B (2016) Study 
of heavy metal levels in indoor dust and their 
health risk assessment in children of Ahvaz city, 
Iran. Toxin Reviews 35 (1-2):16-23 
[20] Yari AR, Goudarzi G, Geravandi S, 
Dobaradaran S, Yousefi F, Idani E, Jamshidi F, 
Shirali S, Khishdost M, Mohammadi MJ (2016) 
Study of ground-level ozone and its health risk 
© by PSP Volume 26 – No. 4/2017 pages 2747-2752   Fresenius Environmental Bulletin 
2751 
 
 
assessment in residents in Ahvaz City, Iran 
during 2013. Toxin Reviews 35 ((3–4)):201–
206 
[21] Nadim F, Bagtzoglou AC, Afshar A, 
Iranmahboob J, Monazzam MR, Yunesian M 
(2009) Transport Management in Iran: Traffic 
Safety and Cleaner Cars. Journal of Envi-
ronmental Engineering and Management 19 
(6):317-325 
[22] Ismail A, Mansor MRA, Nor MJM, Nuawi MZ, 
Zulkifli R, Rahman M, Sopian K (2008) 
Comparative studies and impact analysis of 
environmental noise modeling from Malaysian 
industrial projects. WSEAS Trans Environ Dev 
4:666-675 
[23] Parbat D, Nagarnaik P (2006) Assessment of 
Traffic Noise Levels and its Annoyance on 
Arterial Roads of Intermediate City. WSEAS 
Transactions on Environment and Develop-
ment 12 (2):1443-1448 
[24] Gómez-Jacinto L, Moral-Toranzo F (1999) 
Urban traffic noise and self-reported health. 
Psychological reports 84 (3 suppl):1105-1108 
[25] Naddafi K, Yunesian M, Mesdaghinia A, Mahvi 
A, Asgari A (2008) Noise pollution in Zanjan 
city in 2007. ZUMS Journal 16 (62):85-96 
[26] Rahmani S, Mousavi SM, Kamali M (2011) 
Modeling of road-traffic noise with the use of 
genetic algorithm. Applied Soft Computing 11 
(1):1008-1013 
[27] Lee J, Gu J, Park H, Yun H, Kim S, Lee W, Han 
J, Cha J-S (2014) Estimation of populations 
exposed to road traffic noise in districts of Seoul 
metropolitan area of Korea. International 
journal of environmental research and public 
health 11 (3):2729-2740 
[28] Pamanikabud P (2009) Impact Assessment of 
Motorway Traffic Noise Using Visualized 
Noise Mapping Technique. WSEAS Trans 
Environ Dev 5:24-33 
[29] Abo-Qudais S, Alhiary A (2007) Statistical 
models for traffic noise at signalized 
intersections. Building and Environment 42 
(8):2939-2948 
[30] Gündoğdu Ö, Gökdağ M, Yüksel F (2005) A 
traffic noise prediction method based on vehicle 
composition using genetic algorithms. Applied 
Acoustics 66 (7):799-809 
[31] Calixto A, Diniz FB, Zannin PH (2003) The 
statistical modeling of road traffic noise in an 
urban setting. Cities 20 (1):23-29 
[32] Ali SA, Tamura A (2003) Road traffic noise 
levels, restrictions and annoyance in Greater 
Cairo, Egypt. Applied Acoustics 64 (8):815-823 
[33] Chang T-Y, Liu C-S, Young L-H, Wang V-S, 
Jian S-E, Bao B-Y (2012) Noise frequency 
components and the prevalence of hypertension 
in workers. Science of the total environment 
416:89-96 
[34] Wetzel E, Nicolas J, Andre P, Boreux J-J (1999) 
Modelling the propagation pathway of street-
traffic noise: practical comparison of German 
guidelines and real-world measu-rements. 
Applied Acoustics 57 (2):97-107 
[35] Nejadkoorki F, Yousefi E, Naseri F (2010) 
Analysing street traffic noise pollution in the 
city of Yazd. Journal of Environmental Health 
Science & Engineering 7 (1):53-62 
[36] Geravandi S, Takdastan A, Zallaghi E, Niri MV, 
Mohammadi MJ, Saki H, Naiemabadi A (2015) 
Noise pollution and health effects. Jundishapur 
Journal of Health Sciences 7 (1) 
[37] Hogan CM (1973) Analysis of highway noise. 
Water, Air, and Soil Pollution 2 (3):387-392 
[38] Bluhm G, Nordling E, Berglind N (2004) Road 
traffic noise and annoyance-An increasing 
environmental health problem. Noise and 
Health 6 (24):43 
[39] Golmohammadi R, Aliabadi M (2012) Noise 
Pollution and its Irritating Effects in Hospitals 
of Hamadan, Iran. Health System Research 7 
(6):958-964 
[40] Fidell S (1978) Nationwide urban noise survey. 
The Journal of the Acoustical Society of 
America 64 (1):198-206 
[41] Ranjbar HR, Gharagozlou AR, Nejad ARV 
(2012) 3D analysis and investigation of traffic 
noise impact from Hemmat Highway located in 
Tehran on buildings and surrounding areas. 
Journal of Geographic Information System 4 
(4):322 
[42] Tansatcha M, Pamanikabud P, Brown A, Affum 
JK (2005) Motorway noise modelling based on 
perpendicular propagation analysis of traffic 
noise. Applied acoustics 66 (10):1135-1150 
[43] Malakootian M, Ahmadian M, Yaghmaeian K, 
Dowlatshahi S, Ravandi MG (2012) Level 
Changes of Traffic Noise in Kerman City, 
Southeast Iran. Iranian journal of public health 
41 (1):107 
[44] Babisch W (2014) Updated exposure-response 
relationship between road traffic noise and 
coronary heart diseases: A meta-analysis. Noise 
and Health 16 (68):1-9. 
[45] R G (2007) Develop and design a traffic noise 
model for cities Main roads (case study in 
Hamedan) Islamic Azad university, science and 
Research Branch of Tehran PHD thesis:87-98 
[46] Mottalebi kashani M HM, Akbari H, Almasi H 
(2002) Assessment of noise pollution value in 
kashan city in 2000 – 2001. feyz scientific 
21:30-32 
[47] Belojević G, Jakovljević B, Aleksić O (1997) 
Subjective reactions to traffic noise with regard 
to some personality traits. Environment Inter-
national 23 (2):221-226 
[48] Piccolo A, Plutino D, Cannistraro G (2005) 
Evaluation and analysis of the environmental 
noise of Messina, Italy. Applied Acoustics 66 
(4):447-465 
© by PSP Volume 26 – No. 4/2017 pages 2747-2752   Fresenius Environmental Bulletin 
2752 
 
 
[49] Onuu M (2000) Road traffic noise in Nigeria: 
measurements, analysis and evaluation of 
nuisance. Journal of Sound and Vibration 233 
(3):391-405 
[50] Ali zadeh A MM, Eatemadi Nejad S, Yazdani 
cherati J (2009) Assessment of noise pollution 
in  Sarri during one year (2007-2008). Jurnal of 
mazandaran medical science university 19 
(62):45-52 
 
 
 
 
Received: 03.12.2016 
Accepted: 10.03.2017 
 
 
CORRESPONDING AUTHOR 
 
Parviz Javanmardi  
Health Care System of Hendejan, Ahvaz 
Jundishapur University of Medical Sciences, Ahvaz, 
Iran 
 
e-mail: parvizjavanmardi1394@gmail.com 
 
